Morning Agenda

1. Warm-up: Sl activities

2. Early Reading

3. Emergent Reading / Decoding
4. Comprehension

5. Technology and literacy
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Getting to Know Each Other

* Alittle about me.
* Alittle about you.
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1“ " 1. Warm-Up
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* NCSC Wiki and the IR Guide
* Partner practice: Constant time delay

* Partner practice: System of least prompts




The Apple Analogy

* We need to emphasize practices
and skills (as opposed to only ’
content knowledge)
* We need to emphasize the “big
ideas” (cross-cutting concepts
from the NGSS; big ideas in math
that connect multiple domains)
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Make Standards Accessible

* Prioritize * For the standard you
— Teach a portion of the selected
standards — Would you teach this
* Pinpoint standard?

— Teach a portion of each — Would you teach all of it
standard or some of it?

— Does it need to be
simplified? How?

— Are there skills to teach
before/ after this?

* Task Analyze What?

— Skill sequences

e Simplify
— An extension of the
standards

Extending Grade Level Standards:
Common Core Example - ELA

Strand: Category of standard | Grade level standard Objectives based on present
level of performance

4th Grade High Level of Supports

femtin i Compare and contrast the Leslie will select an object/picture

Integration of Knowledge and
Ideas

treatment of similar themes and
topics (e.g., opposition of good
and evil) and patterns of events
(e.g., the quest) in stories, myths,
and traditional literature from
different cultures.

to represent a story’s theme for 4
of 5 opportunities.

Moderate Level of Supports
Adam will use pictures to identify
themes in literature that has been
read to him and sort the different
stories by corresponding themes
for 4 of 5 opportunities.

Low Level of Supports

Thomas will use a Venn diagram
to compare and contrast the
themes of literature he has
previously read with 90% of
responses correct for at least 3
stories.




2. Early Reading

ABCDEF
GHI ['M
TUVWKYZ
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%@A How to teach Early Literacy

1. Understand phonological awareness

2. Decide on a developmental sequence of
letter-sounds to introduce

e.g.,amtslfdroglhucbnkvewjpyTLMFDINARE
HGBxqzJQ

3. Select several skills to teach multiple

components (stretching sounds, IDing
sounds, text awareness, rhyming)

4. Use time delay
5. Plan for generalization

Word
Awareness

Rhyming Syllable Phonemic

Awareness Awareness




Let’s Watch

Attainment’s

ELSB

Lesson 1
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Let’s Discuss

* Turn-and-talk
* What did you see?
* What are you wondering?

Early Literacy Skills Builder (ELSB)

An ELA curriculum with eight progressive levels of reading skill
development
Strategies Include Instruction In:
— Phonemic Awareness
— Phonics
— Sight Word
— Vocabulary Development
— Fluency
— Comprehension
— Listening
— Writing
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ELSB

Objectives/Activities

— Flashcard Game
v'Objective 1- Student reads vocabulary words

v'Objective 2- Student identifies/points to words to
complete sentences

— Text Pointing
v'Objective 3- Student points to text as teacher reads
— Hidden Word Game

v'Objective 4- Student points to word that completes a
storyline
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ELSB

Objectives/Activities

— Answering Questions
v'Objective 5- Students respond to literal/inferential
questions
— Chunking Words
v Objective 6- Students demonstrate understanding of
syllable segmentation by clapping out syllables in words
— Tapping Out Sounds
v'Objective 7- Students demonstrate understanding of

phoneme segmentation by tapping out sounds in CVC
words

ELSB

Objectives/Activities

— Letter Sounds Game
v'Objective 8- Students identify letter-sound
correspondences
— First/Last Sounds Game
v'Objective 9- Students point to/say first/last sounds
in words
— Finding Pictures with Special Sounds

v'Objective 10- Students identify pictures that
begin/end with named sounds




ELSB

Objectives/Activities
— Stretching Words

v Objective 11- Students point to sounds in words
— Finding Pictures

v'Objective 12- Students blend sounds to identify pictures

— The New Word Game

v Objective 13- Students point to pictures/words
representing new vocabulary

— Fun with Writing

v Objective 14- Students use new vocabulary and personal
information to create a book titled, “My Book About Me”
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Promote Generalization

%,

%4 How to teach Early Literacy

1. Understand phonological awareness

2. Decide on a developmental sequence of
letter-sounds to introduce

e.g8.,amtslfdroglhucbnkvewjpyTLMFDINARE

HGBxqzJQ

3. Select several skills to teach multiple
components (stretching sounds, IDing
sounds, text awareness, rhyming)

4. Use time delay
5. Plan for generalization




Phonological awareness
Constant time delay
Promote generalization
Anything else?

2/23/17

3 min

3. Emergent Reading / Decoding




Phonemic Awareness and Phonics
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Let’s Discuss

* Turn-and-talk
* What did you see?
* What are you wondering?

Where is the phonics?

[
0 Moderatq
| Severe

o
40 Other

Pic id Sight Word Phon/DecodPhon Aware ~ Comp Fluency Other

Browder, D. Wakeman, S., Spooner, F,, Ahlgrim-Delzell, L., & Algozzine, R.F. (2006). A
comprehensive review of reading for students with significant cognitive disabilities.
Exceptional Children, 72, 392-408.




So what’s going on?

o+ We know students CAN learn phonics.

/ We know it’s the LAW to provide research and

evidence-based reading instruction to all
students.

What are the barriers?
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Limitations We Needed to Address:

» Most prior research on phonics assumed speech capability

* Research with students who use AAC used internal processing
for skills like blending

* In the ELSB, students graduated from the curriculum. Some
responded well to programs like Direct Instruction (using what
speech they had). Others needed an option with less reliance

on speech, more visual cues, and skills presented in smaller
chunks.

Attainment Company, Inc.

Early Reading Skills Builder

An Emergent Reading Curriculum

Sam is
a boy.

I'see Sam,
Isee q boy.

?fhliends
My cat is fit!

@ BD soyPuger B G
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Curriculum Overview

* LEVELS
— There are 26 levels covering all primary phonemes

* LESSONS
-- There are 5 lessons in each level

e SKILLS

Letter sound identification

First sound in words

Segmenting words

Blending sounds to form words

Blending sounds to form words 2 (Picture matching)
Sight words

Reading text and Comprehension

Noue®wNORE

Time Delay

* GoTalk Phonics (ERSB) Time Delay
—Lesson 1: 0 seconds

—Lesson 2-5: 4 seconds

* Error Correction

—If accuracy < 50%, drop back to 0-s
delay level for next session

Time Delay
Lesson 1: 0-second Delay

10
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Time Delay
Lesson 2-5: 4-second delay

User: Ty <] Level: 2 Lesson: 3

b O

Letter/Sound Identification

System of Least Prompts

* Gives the student the opportunity to perform the task with the
least amount of assistance before gradually increasing the type of
prompt.

* In GoTalk Phonics (ERSB), we use the system of least prompts for
answering comprehension questions about the text from the book.
« If the student makes an error at any time in the process,

immediately model the correct answer, have the student press the
correct response, and end the trial.

N Y N

Ask Question 1t Prompt (Verbal): | 20 Prompt (Verbal): | 3 Prompt: (Model/
Tell student to reread | Reread targettextto | Gesture)
using iPad; repeat student; repeat Press correct answer
question question on iPad; continue

pointing until student
presses it

User: Ty «| Lev@l: 2 Lesson:3

A rat sat on a mat.

Tam! It is a rat!

L9.%
AN “ é
",".'0,‘0,".‘ R
.";‘l 8, )0 Ne), e
Reading text/cnmprehens"iqn\luestiuns
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User: Ty <l Lev@l: 2 Lesson:3

What did the rat

sit on?

vw:u v,c, e 9.9

Reading lext/comprehen§|qn\queshons

Fading

A procedure for the teacher to decrease the
type and amount of support while

maintaining the skills the student has
learned.

Fading occurs during Blending Sounds 2 and
Reading Text and Comprehension

Why fading?

—Goal of the ERSB is to teach students to silently read text and
comprehend what they have read

Fading

* ERSB Phonics fading sequence
— Read full voice

— Whisper read
—Point only

— No prompt, student reads silently

12



—Read full voice
—Whisper read
—Point only
—No prompt

Fading Practice

Decoding

2/23/17

Fading Practice

Tom is a man. Tom is fit.
Sam! Toss it in! Not at the ram!

— Read full voice
— Whisper read
— Point only
— No prompt

Let’s Practice

Let’s start with /m/, /s/, /a/

Make sound cards using index cards

Partner Practice: Teach sound identification using
the cards (Constant Time Delay)

What target words could you use for first sound
identification?

What sight words might you need to teach?
What is one or two sentences of decodable text
you could teach?

What is one comprehension question you could
ask about the text you developed?

13



“4  How to teach Phonics

1. Decide if students need a high tech device for
vocal output (GoTalk NOW app will work,
GoTalk 32 will work)

2. Decide on a sequence of letter-sounds (teach
3 atatime)

Select skills to teach every lesson

Change targets every lesson

End lessons with decodable text

Fade supports over time (“read in your
head”)

o vk w
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* Very little prior research on phonics

* ALL students can learn phonics, including
students with communication support needs

* We can teach phonics with systematic, explicit
instruction and technology

* Teachers are using it and it’'s WORKING
* What else?

N
WES
/

0 4. Comprehension

a) Story-Based Lessons (SBL)
b) Modified System of Least Prompts
c) Graphic Organizers

14



Standards-Based ELA Lesson

Interactive
Read-
aloud

|
2 Literature-
FY:ram based
Comprehensi

Browder (2015)

2/23/17

o €5 £ B D) 6 e —y
o BRI ]

Let’s Discuss

* Turn-and-talk
* What did you see?
* What are you wondering?

15



a) Summary of Findings from SBL Studies
1. Use of grade-aligned texts
2. Use of literary and expository texts
3. Use of peers

4. Use of systematic instruction (e.g., system of
least prompts)

2/23/17

—
Handouss |||

a) Steps of SBL Task Analysis

TeaCher Wi": m

1. Gain student attention Interact with materials
2. Ask for prediction Indicate a prediction
3. Read title Point to title

4. Read author’s name Point to author

5. Ask: “How do we get started?”  Open book to first page

TeaCher WI": m

6. Read text and provide Turn pages when appropriate
chances to turn pages

7. Pause for repeated storyline  Anticipate or finish repeated
storyline

8. Pause for finding vocabulary  Point to requested
words/symbols on page word/symbol

9. Ask student to point to line of Text point/eye gaze chosen line
text

10. Ask comprehension Answer questions
question/review prediction

16



Let’s Watch

Attainment’s

Pathways to Literacy

Earthdance
Teacher’s Guide

2/23/17

Let’s Discuss

* Turn-and-talk
* What did you see?
* What are you wondering?

b) Modified System of Least Prompts

« Teaches students how to use supports
* Key features:
— Hierarchy of 3-4 prompt levels

— Moves from least to most amount of assistance until
student can perform behavior independently

Prompting Hierarchy

Natural Cue

*Non-specific verbal

Large portion of text containing answer
Smaller portion of text containing answer

State the answer from text

17



b) Modified System of Least Prompts

For example:

Directional cue

(if no response)
First Prompt

(if no response)
Second Prompt

(if no response)
Third Prompt

Teacher says, “Who is the
main character in our story?”
Teacher rereads portion of
text containing information
about the character

Teacher rereads a sentence or
phrase with the characters
name

Teacher states the character’s

name and points to a picture
symbol

2/23/17

b) Constructing M-SLP

Determine levels needed for the student and

task

Goal is to provide least amount of assistance

necessary

Prompting should teach students how to
increase independent correct responding or
reduce prompt intensity

Once prompting hierarchy is established, be

consistent!

Adapting Books for Emergent Readers

CHRISTOPHER PAUL CURTIS

Chapter 4

Bud sleeps outside another night.
Late that night, his friend finds
him. His friend’s name is Bug. Bud
is happy to see Bug. The boys
want to leave the town. They want
to ride a train. They wait for the
train with other people. Bud meets
a girl. She is nice. Then the train
comes. Bug runs fast. He gets on
the train. Bud runs slow. He
misses the train.

18



Let’

s Practice

Example of SLP

2/23/17

Adapting Books

1. Summarizing *
Content

for Emergent Readers

Reduce chapters to 1-3 pages in
length

Summarize key concepts, include
main idea statement, key events,
characters, and setting

Upload content to Lexile Analyzer
(www.lexile.com) to match the
approximate listening or reading
comprehension level

Adapting Books

2. Construction
of Book

for Emergent Readers

* If student does not have visual
impairment, retain the size and
format of a typical chapter book
(e.g., 12 point font, small size
pages)

Can print pages on heavy card
stock or laminate

Use picture symbols only with
key vocabulary and only as
needed (or not at all)

19



Adapting Books for Emergent Readers

3. Response * Add a page of key vocabulary, or
. create a set of vocabulary flash
OpthhS cards (with or without piZture
symbols, photographs, or
objects)
Create comprehension
questions
Vary the number of response
options to meet the needs of
the students (may not need any
response options)

2/23/17

Categories of Questions

e Literal: answer directly from text

* Inferential: answer requires background
knowledge and text

* Applied: answer requires student to
evaluate or make judgment about the text

Vacca, Vacca, Gove, Burkey, Lenhart, & McKeon (2012)

Question Formats

» Students who can generate answers (e.g., speak
or type out response on AAC)
* Ask the question and let student give you the answer
» Students who need options (e.g., select
pictures/words on AAC)
¢ Use multiple choice
* May use 4 choice array

* May use response board with more options for each
story

20
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Use Text-Dependent Questions

* Text dependent * Not text dependent
questions * Isagoatan animal?
* Who was at the ¢ Which of these is a
window? name- Agnes, goat, chair,
* What happened first? book

¢ What was the name of
the street where Agnes
lived?

9-Option Response Boards Organized
by Wh- Word

% ‘ 3
Where tells
help about a place

Michigan house

A

desk playground | kitchen

bathroom | Alabama |  car

21



Teaching WH Definitions

2/23/17

Rule

Question Word Definition

Examples

who people

where places

what things

when time

how ways

why reasons

Self-Questioning Graphic Organizer

Name: Date:

1. Think about the words in the heading:

Heading:

2. Pick ONE question word and ask about the heading:

e 8

who what when | where \ why how

3. Record your question:

22
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@BD WwHwods EB B

m V A. ?
a tornado a
an ice storm

TN What XD &

Wood, Browder, & Spooner

Character | |

|\,Setting “ |

[ Problem | [ Solution | | Outcome |
x| v 7 2 A @ s o® - =

Browder, Root, Allison, & Wood (2014)
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Natural cue

(if no / incorrect
response)
First prompt

(if no / incorrect
response)
Second
prompt

(if no / incorrect
response)

Third prompt
(if no / incorrect

response)
Fourth prompt

Teacher says, “Fill in the
Solution from our story”

Teacher prompts student
to activate read aloud of
the story element
definition and reviews
completed story map

Teacher re-reads portion
of text (2-3 sentences)
containing solution

Teacher re-reads a
sentence or phrase
containing solution

Teacher states the
solution

Character || Thomas
|,.Seﬂing | driveway
|‘Problem | |‘_Soluti0n | |‘,Outcome
Flat
tire
XN S 77 A e s A - -

2/23/17

Natural cue

(if no / incorrect
response)

First prompt

(if no / incorrect
response)
Second prompt

(if no / incorrect
response)
Third prompt

(if no / incorrect
response)
Fourth prompt

Teacher says, “What
caused trouble for
Thomas?”

Teacher prompts
student to use story
map and story for help

Teacher re-reads
portion of text (2-3
sentences) containing
the problem

Teacher re-reads a
sentence or phrase
containing the problem

Teacher states the
problem

Character ‘ Thomas

| Setting “ driveway

[ Problem | [ Solution | [ Outcome
fat tire air pump ride bike
with friends

Data Collection

Sror Eemat Froner

e Toul Indepaden, Cone:
St
s Sov e

T £ )
1 Cumscter

- T 2 0 0 Y

2 senng

T 7 0 2
5. pobien

T 7 20 2
4 Sotsion

2 R 2 S
5. Oucome.

T S 7 Y S
6 Man s

P 2 2 N S
fape—

T 2 230 N
6 Sating

2 230 2
5. prbicn

T 7 20 2
10 Souion

T 2 70 2
11 Ouceme

T 2 0 Y
12 M T

Ic o Repense
R~ Request Help P23 Prompt vl (L a4 o)

[+ st regonied win 10 sec - w0

2 Zraread pordon ofet 2.3 sentnces)
3=roreadsentence orphrase
*readjate cusver
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« Reflection

Turn-and-talk: What were some big take
aways from this section?

Self-reflection: What ideas will | use in my
classroom? What do | still need to learn or do
in order to implement these ideas? What
questions do | have?

Story-Based Lessons

Modified System of Least Prompts

Adapting texts
* Asking questions

Generating question

Graphic organizers

Anything else?

25
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5 min

5. Technology to Promote Literacy

Barriers
(=]

* Turn and Talk — What are some barriers /
problems / cautions for using technology in
the classroom?

37

26



| Evaluating Resources

/

L Jf
BridgingApps
Bridging the gap between technology and people with disabilities

http://bridgingapps.org/

UDL Classrooms
Resources for Teaching via Universal Design for Learning

http://udiclassrooms.wordpress.com/educator-resources/multiple-
means-of-representation/

2/23/17

General Apps

-/ @ SMART Notebook

e Kidspiration
B 2N

44 . Educreations

GoTalk NOW

Steps to Creating CCSS Literacy
.==—= Lessons Utilizing Technology

e D

1. Select Text
2. Consider Adaptation
3. Lesson Plan
a) Vocabulary Instruction
b) Presentation of Text
c) Graphic Organizers
d) Comprehension
e) Writing Component

27



;! H 1. Select a Text

a) Middle of grade band in multi-grade
classrooms

b) Easy to hard progression
c) Considerate of gender and diversity
d) Promote inclusive opportunities

2/23/17

1. Select a Text

 Activate students’ prior knowledge
* Assist students to visualize as they read
* Help students make connections as they read

1. Select a Text:

Consider available supports
* YouTube
* TeacherTube
* BrainPOP
* Discovery Education / United Streaming
* Google Image
* Blachan.com/shahi

28



* Watchknowlearn.org

* Thinkfinity.org

* Flocabulary.com

* Studyjams.scholastic.com
* Virtual History Museum

* Thinking Reader -
http://www.tomsnyder.com/products/product

.asp?sku=THITHI

2/23/17

2. Adapt Text
Options for non-adapted text

* Supported text
* Device accessibility features
* Supported text websites

— Discoveryeducation.com
— Barnes & Noble online story time

— Project Gutenberg
— Social Studies Alive!

b Social Studies Alive . America's Past MarcWood  Sign Out
o Home»T0C » Amran nors o i g » T b
ﬁg::’fn::s Lesson 2 - American Indians and Their Land
EiMyColndar  Section 4 - American Indians and the Environment «Provious Section  Next Section »
4 My Classes > ray K Manldens o AddNon Spnieh
= Mossagas
e After the last ice age, there were changes in the
one climate. This affected the plants and animals found

in each area. A variety of natural environments
TEACHER RESOURCES

I rresonions | 2PPEred aCT0SS North America. Over time, early
, American Indians setted in areas that differed
Assgnments

— greatly from one another.

i Gradabook One feature of an environment s its climate. The

8 Procadures climate supports certain kinds of vegetation, or plant
o Matris life. Animals that are able to live in the climate and
© Carrelaions eatthe plants thrive. An environment also has

s Dfeoising - natural resources. These include soil, water, imber
nsruction
from trees, and minerals such as copper. Things that
@ Enhancing
Learting people and animals eat are natural resources, too.
& SharadFies ) o
~ The early American Indian tribes migrated across
8 Rasources

29



2. Adapt Text

Technology options for adapted text

CAST Book builder (bookbuilder.cast.org)
* http://www.online-convert.com/
PowerPoint

« http://schools.nyc.gov/Offices/District75/De
partments/Literacy/AdaptedBooks/default.ht

m

SMAR_Tboard app
GoTalk NOW app

CHISTOPAER PAUCCUTS

2/23/17

BD Tteauhor MB G

o
} ‘

<h could ist Wibur avery day.

GotoQuestion

@ BD Prageistory EB G

t0ad o money.

@BD Vocabuay EB G
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So0n twould b time for the County Fair Wilbur asked
Chariotte o come with i, Charlote aidshe may not be sble

to.Charltte neededto ay sges. She promised to try. Everyone

was excite forthe County F i couldn'twait He.

wantedto win e

beingthebest pie.

Soonit would e time for the CountyFar. Wilbur ssked
Charotato come withhim. Chalttasidshe maynot e atle
to.Charotta needed o lay egg. She promised o y. Everyone
was excitd fo the County Fair. Wilbur couldtwai.He

wanted to winfirstprze for bang the bestpig.

@ BD sovizerom MBS
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BOY, Weke WE WRONG

INGSAURS!

@ BD Title/author 2

Vocabulary 1w () 1 @

2. Adapt Text

“No more different than necessary”

— Summarize chapters

— Find abridged version on the Internet

— Collaborate with ELA general education teacher
— Battle of the books teams, etc.

— Keep literary elements intact

31



2. Adapt Text

Lexile Framework for Reading

* Put text into Lexile analyzer

— https://www.lexile.com/analyzer/results/
2371673/

—Free to register

—Save files as “.txt”

2/23/17

Activity

* Go to bookbuilder.cast.org

* Set up a free account
* Practice making your own eBook

— Can use made-up text or a summary you find
online

— Can embed an audio file or utilize the text-to-
speech built into the website

3. Put it All Together — The Lesson

a) Vocabulary instruction
b) Repeated readings

c) Graphic Organizers N
d) Comprehension Questions

e) Writing Component

32



“' a). Vocabulary Instruction

* Quizlet app / software
GoTalk NOW app
SMARTboard app / software
* Educreations app

2/23/17

b). Repeated Readings

* Consider use of peers for support

* Teach students how to use the technology to
access and replay text as needed

Accessing eBooks

33



Accessing eBooks

Step 9

B 6

2/23/17

c). Graphic Organizer

Technology tools available to teach

use of graphic organizers

* Kidspiration app
* SMARTboard app or software

* Readwritethink student interactives

34



d). Comprehension Questions

Technology available for response options

* GoTalk NOW
* SMARTboard app / software
e Quizlet app/ website

2/23/17

e). Writing Component

Technology to assist in writing

N\
f Write about This app
v,

* https://itunes.apple.com/us/app/write-about-
this/id601375313?mt=8

7
\

.= Quick Write

* Finish your technology list on your handout,
including the “Application” column

S
$#¢ Turn and Talk
* Talk to a neighbor about one of your ideas for
using technology to teach literacy to students
with disabilities

35
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* Overcoming barriers

* Review of SBL with tech supports

* Helpful websites
* Helpful apps

* Anything else?

LUNCH

Afternoon Agenda

1. Warm-up: Sl / El activities

2. Introduction to Mathematics

3. Early Numeracy

3. Schema Base Math Problem Solving
4. Closing

36



[ andouts

1. Warm-Up

* NCSC Wiki and the IR Guide
* Partner practice: Task analytic Instruction

* Partner practice: Example / Non example

2/23/17

2. Introduction to Mathematics

The Common Core State Standards in Mathematics

K 1 2 3 4 5 6 7 8 9 10 11 12

Measurement and Data Statisticsand Statistics and Probability
Probability

Functions
Number and Operations
cc Fractions
The Number
) ) System
Number and Operations in Base Ten
Operations and Algebraic Thinking Express:qns o]
Equations
Geometry

Modeling
Click anywhere to advance to the streams. © Copyright 2011 Institute for Mathematics and Education

Number and Quantity

Algebra

37
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Math Processes / Practices

*Make sense of problems and persevere in solving them
*Reason abstractly and quantitatively

*Construct viable arguments and critique reasoning of others

*Model with mathematics

*Use appropriate tools strategically

*Attend to precision

*Look for and make use of structure

*Look for and express regularity in repeated reasoning

CCSS-M
Domains

Problem
Solving

Early Numeracy
Skills

Mostly Money

Numbers and operations

N I —
[ —

35

30

25

20

Algebra

Data analysi:

i Geometrz

Browder, D., Spooner, F., Ahlgrim-Delzell, L., Harris, A., & Wakeman, S. (2008).
A meta-analysis on teaching mathematics to students with significant cognitive
disabilities. Exceptional Children, 74, 407-432.
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Research / Evidence-Based Practices

* Systematic instruction is an evidence-based
practice for teaching mathematics to students
with SCD

* Systematic instruction should include a specific
prompt fading procedure (e.g., system of least
prompts, time delay) with feedback

* Should include opportunities to learn and
practice these skills in vivo (e.g., shopping, job
applications)

2/23/17

Early Numeracy
10234
o6/39

V What is Early Numeracy?

THINK - PAIR
Brainstorm what you think of when you
hear “Early Numeracy” — definitions, skills,
importance, etc.
SHARE

Tell the whole group what you and your
partner discussed

39



Early Numeracy or “Number Sense”

Rote Countingl Patterning

Number Early Measurement
Identification Concepts

U

Creating Sets Composing and
Decomposing Numbers

Counting with 1:1
Correspondence

2/23/17

Why are EN skills hard for
students with moderate and
severe disabilities?

Early Numeracy = Number Sense

“Individuals ability to understand numbers and operations
and use these concepts and strategies to make
mathematical judgments and for more complex problem

solving”

(Mclntosh, Reys, & Reys, 1992)

+ Student’s early mathematical understanding
strongly influences later success in mathematics

« Students who struggle in math often lacked
opportunities to learn EN skills

What effect could this have as students with severe
disabilities progress to later grades without
sufficient EN skills?

40



Conceptual Model of EN

 Research on

* Research on

* Research on
shared
stories/story-

based lessons

early evidence-
mathematical based practice
learning in math for
Use students with
Target Early iystem:tu: severe
Math Skills rompiing Lizabailii
an
Feedback
Il
Vary small 1} Provide
group embedded
instruction instruction in
using a math general math
story class

 Research on
embedded
instruction

Browder, Jimenez, Spooner et al.,
2013

2/23/17

Links to Literacy ...

Then

Literacy Mathematics
skills learning

Now

=

Number Sense is the “Phonics” of
Mathematics

Reading

* Independence requires
decoding with fluency
(phonics)

¢ Supplement phonics
instruction with read-alouds
of age appropriate text to
build comprehension

Math

* Independence requires
number sense and
computation with fluency

* Supplement early numeracy
instruction with calculator
use to do grade-aligned
inclusive mathematics
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The standards include domains and practices

Practices are the ultimate goal for ALL
students

* Early numeracy skills are critical for all
students

* We know systematic and explicit instruction is
an EBP for teaching math to SWSD

* What else?

2/23/17

3. Teaching
Early Numeracy

Early Numeracy Skills

Attainment’s
Early Numeracy
Teacher’s “J ° |
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Early Numeracy Skills Builder
Engaging Lessons

Thematic
Includes All Objectives for Unit

* Scripted Lessons

* Repeated Trials using Systematic Instruction
—-CTD
— System of least prompts

* Taught Daily by Special Education Teacher

2/23/17

SCOPEANDSEQUENCE » w s s s s e R E B E E B E E B E E N GBI

‘There are four units of instruction, which address 7 domains, in the Early Numeracy curriculum. The following scope and sequence presents
the domains, skills, and themes across the four units of the curriculum.

Domain

UNITONE Math Is Everywhere

UNITTWO Math o Celebrations |  UNIT THREE Math in Noture

UNITFOUR Math + Me = Fun

( Counting’

1 Count 1-5 movable
objects in a fine.

1 Count out 1-5 movable
objects from a group.

1 Count 1-10 movable
objects in aline.

1 Count out 1-10 movable
objects from a group.

2 Count 1-5 nonmovable
objects in a line.

2 Count 1-5 scattered,
nonmovable objects.

2 Count 1-10 nonmovable
objects in aline.

2 Count 1-10 scattered,
nonmovable objects,

3 Rote count from 1-5.

3 Rote count from 1-10.

3 Rote count from 1-15

3 Rote count from 1-20.

Sets

4 Make sets of 1-3.

4 Make sets of 1-4.

4 Make sets of 1-9.

4 In context, make sets
of 1-9

5 Add premade sets with
sums to 5.

5 Add sets with sums to 5.

5 Add sets with sums to 10.

5 In context, add sets
with sums t0 10.

6 Compare sets for
samelequal.

6 Compare sets for
greater than.

6 Compare sets for
less than.

& Compare sets and
numbers for equal,
greater than, and
less than

7 Identify the symbol
for equals (=),

7 identify the symbol
for greater than (>).

7 \dentify the symbol
for less than (<).

7 Use symbols for equals,
greater than, and less
than (=, >, <),

(Scope and Sequence continues)

(Scope and Sequence continued)

Domain | UNIT ONE Math Is Everywhere | UNITTWO Math o Celebrations | UNIT THREE Mathin Nature | UNITFOUR Math + Me = Fun
Pattems 8 1dentity an 8 Extendan 8 Createan 8 Completean
ABAB pattern ABAB pattern ABAB pattern ABAB pattern with
missing components
Measurement | 9 Use a nonstandard unit | 9 Use a standard unit 9 Use a standard unit 9 Convert inches tofeet.
o
1o measure 1-5. measure 1-5 inches, measure 1-10 inches.
Calendar | 10 1deniy dates rom 1st | 10 Ideniy dates from 15t | 10 Name dates rom 1st | 10 Name dates from 1t
10.5th on a calendr. 0 10th on a calendar. 10 5th on  calender. 0.10th on a calendar:
11 dentity 1-5 days 11 identiy 1-5 days 11 identity 1-10days | 11 identity 1-10days
tater in 2 week later across 2 weeks later across 2 weeks later across 3 weeks
using a calendar. using a calendar. using a calendar. using 2 calendar.
umeral 12 identity numerals 1-5. | 12 Identiy numerals 1-10. | 12 Name numerals 1-5. | 12 Name numerals 1-10.
ldentification
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Domain UNIT ONE Moth Is Everywhere Domain UNIT ONE Math Is Everywhere
Counting 1 Count 1-5 movable
objects in a line. Patterns 8 Identify an
ABAB pattern.
2 Count 1-5
objects in a line.
9 Usea unit
3 Rote count from 1-5. of measurement
to measure 1-5.
Sets A Make sets of 1-3.
Calendar 10 identify dates from st
5 Add premade sets with to 5th on a calendar.
sums to 5.
Symbol Use & Compare sets for .
same/equal 11 Identify 1-5 days
later in a week
using a calendar.
7 \dentify the symbol
Numeral 12 Identify numerals 1-5.

for equals (-)

Identification

Each Unit has 6
lesson plans
(total of 24

lesson plans)

TABLE 2 Lesson Themes.

UNIT ONE
Lesson 1

Lesson 2
Lesson 3
Lesson 4
Lesson 5
Lesson 6

UNITTWO
Lesson 1
Lesson 2
Lesson 3
Lesson 4
Lesson 5
Lesson 6

UNIT THREE
Lesson 1
Lesson 2
Lesson 3
Lesson 4
Lesson 5
Lesson 6

UNIT FOUR
Lesson 1
Lesson 2
Lesson 3
Lesson 4
Lesson 5
Lesson 6

Math Is Everywhere
Math at the Speedway
Math Treasures
Gardening with Math
Beach Math

Math Class Trip
Soccer Review

Math at Celebrations
Mardi Gras Math

Math in the New Year
Math at the Fiesta

Math at the Famly Feast
Going to 2 Pow Wow.
Basketball Review

Math in Nature
Math in the Flower Garden
Backyard Buggy Math
Fishing for Numbers

Math at the Aquarium
Froggy Math

Football Review

Math + Me = Fun
Butterfly Math

Math at the Ballgame
Math in the Desert
Math at the Scate Fair
Math in the Berry Patch
Baseball Review

Lesson Format

Anticipatory Set
Rote Counting Warm-up
Time Delay for Number Recognition
Math story
Apply Numeracy Objectives to Story
Math Fun (student workbook)
Review Lesson (Lesson 6)

Assessment (baseline and mastery)
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Research-Based Practices
for Teaching EN

Systematic Instruction

* Time delay
System of least prompts

Specifi

c procedures for

systematically prompting

and reinforcing
operationally defined
responses

Explicit Instruction

¢ Model-lead-test
procedure
* Multiple exemplars

Teacher provides clear
models of answering or
solving the problems with
multiple examples, students
receive ample opportunities
to practice, students receive
extensive feedback with
error correction

2/23/17

Model-lea

d-test

Rote counting: Numbers 1-5

Teacher says/does

| student response

Model
1 do")

“Listen to me first. One, two, three,
four, five.”

Students listen.

Lead
We do”)

“Now, do it with me.” Provide sig-
nal (e.g.. point, clap) for students to
respond in unison. “One, two, threa,

Students state numbers with teacher.

Tost
(“You do”)

“Your turn. Count to five."

Individual student states numbers in
sequential order.

Rote counting: Numbers 1-10 (student has mastered 1-5)

Teacher says/does

Student response

Model “Today we are going to learn new num- | Students listen.
1 do™) ers. Listen to me first. One, two, three,

four, five, six, seven, eight, nine, ter

(emphasize 6-10). “Listen again. Th:

new part is six, seven, eight, nine, ten.”
Lead say the new part with me. Students state n rs with teacher.
e nan Y P umbers with teach

they say it correctly.
Once they say the new part correctly,
put the entire sequence together.

signal (e.g.. point, clap) for students to
respond in unison. Count from 1 to 10.

“Let’s practice counting to ten.” Provide

Tost
(“You do”)

“Your turn. Count to ten.”

Individual student states numbers in
sequential order.

Rote Cou

nting

Rote count = identify numbers in a sequence
Break down into manageable increments

—1-5,1-10, 1-15, 1-20, 1-30
Count forward and backward from a given
number
— AFTER students can count from 1

— Can use the “get it going” signal for choral
responding

Model Lead

Test
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Number ldentification

* Association of orthographic symbol to name
(similar to the alphabetic principal)
3 “three” 4 “four” 5 “five”
* Consider expressive and receptive identification
e Gradually vary placement of numbers
— Number line with targeted numbers
— Open number line with some numbers missing
— ID numbers on cards out of order
— Scatter numbers on a card
e Teach using constant time delay

2/23/17

Number ID Practice

Teaching receptive number ID on index cards:
First: 0-s round
Second: 4-s rounds

Instructional Cue :“Touch

Number ID Practice

Teaching expressive number ID on index cards:
First: 0-s round

Second: 4-s rounds

5

Instructional Cue :“What number?”
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Number ID Practice

Teaching receptive and expressive number ID

with scattered numbers:
First: 0-s round

5 8
Second: 4-s rounds
10 7
9
1 4
Receptive Instructional Cue Expressive Instructional Cue
“Touch ” “What number?” while touching the
targeted number

2/23/17

One-to-One Correspondence

* Coordinated counting with the touching or moving of
objects to determine the quantity of a particular set

e Use same progression as rote counting (1-5, 1-10, etc.)

* Students must be taught to visually organize

* If a student is able to name the number of objects in a
group without counting them out, the student is

subitizing

» Teach cardinality simultaneously by having students
repeat the last number they heard

Teaching Visual Organization

First, teach moving 1-5 objects across a line.

09

TETTT————
T 000

Next, teach scattered, nonmoveable objects in a line,
such as an index card with stickers.

Then, teach scattered, moveable objects with no line,

such as pouring counters out of a cup onto a mat.

Finally, teach scattered, nonmoveable objects, such
as stickers on a card or items on a worksheet.

iki% it;:jk
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Creating Sets

* Prerequisite skills:
— Counting with one-to-one correspondence
* May need to teach cardinality simultaneously
* Teacher: “Make a set of 3. How many?”

 Student: “3 and stop” while signing stop; counts out 3.

« If student goes too far, teacher may say and sign “3 and
stop.”

* Other supports: writing numeral requested

e Teach with MLT and SLP

2/23/17

Comparing Quantities

» Teaching sequence: same, more, less

* More, less, and same can be translated to
greater than (or more than enough), less
than (not enough) , and equal to (or enough)

* Explicit instruction using multiple exemplars
is a good strategy for teaching this concept

Composing and Decomposing
Numbers

Task one:
Given a part and the Q
whole, the student

must find the .

remaining part.

Task two:

Given the whole, the
student must
determine all the
combinations or parts
that make up the

‘Saunders et al., 2014
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Working Towards Addition

Teach in small increments

Begin with adding sets using
manipulatives and graphic organizer
Provide premade sets first, then have
students make their own sets once they
master first skill

Teach step-by-step then fade support

#}Q%O

2/23/17

l
d

S

Addition

i

.

(
|

O

Decomposing numbers GO
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Patterns

¢ Patterns help to build algebraic thinking and
reasoning

 First students are taught patterns with physical
objects, then numbers

— Always say the pattern aloud for the student to help
them predict and extend

SESEEENEEsC 00000

* Skip counting is included in patterning
— 5s, 10s, 2s
e Explicit Instruction with visual supports (hundreds

charts) can help to teach skip counting but should
be faded

2/23/17

Build Generalization

* Vary numbers and manipulatives
— Alternate between virtual and concrete

* Embed in natural activities throughout
school day

* Inform parents of the skills you are working
on with each child

* Embed opportunities to practice skills in
grade-aligned mathematics lessons

* Practice skills with different teachers and in
different settings

* Peer tutors

Standards-Based Math Lesson

Math standard:
Find points on coordinate plane

Real Life Math Story

Standards-based
mathematics

Task analysis for computation:
Points to coordinate plane, points
to A, D, draws line from A to D

Graphic organizer;
manipulatives

Browder (2015)
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* Early Numeracy is story-based

* Early Numeracy embeds systematic instruction
(CTD & SLP) with explicit instruction (MLT and
examples/non examples)

* Early Numeracy lessons incorporate several
early numeracy skills

* What else?

5 min
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4. Schema-based Math
Problem Solving

2/23/17

We DON'T need...

ONLY IN MATH PROBLEMS CAN YOU BUY
6O CANTALOUPES ANV NO ONE ASKS
WHAT THE HEC |6 WRONG WITH YOU.

DEANITWEETEZ ~AOM

=y

SxARIM

Goal of Teaching Problem Solving

* Increased number of opportunities that
students may have never had before

* Increased independence as well as
employability advantages

* Increased ability to apply mathematical skills

to everyday life

52



Why is problem solving so difficult for
students with disabilities?

* Linguistic Difficulties * Executive

— Length of problem Functioning

— Sentence structure Demands
and complexity — Planning

— Vocabulary — Organizing

— Order key information — Deciding on strategies
appears in problem touse

— Reliance on reading ~ Putting information
comprehension from problem in

working memory

— Retaining strategies for
solving

2/23/17

The Solutions Project: Key Elements

* Schema-Based Instruction:

— Explicitly teaches students to sort problems into
categories based on mathematical structures

— Students are taught rules for solving each problem
type

* Evidence-based Practices for Teaching Math to
SSD

— Task analytic instruction
— Least intrusive prompting
* Contextual Math

— Math is anchored through multi-media or shared
stories to provide context and engagement

Successful Problem Solvers Combine:

Procedural

Knowledge Knowledge

)

Comprehending Finding the
the text solution

—

G

Modeling the
problem

—
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SBI vs. Modified SBI

More detailed graphic organizers

relationships between 3 3
P with visual supports

quantities in problem

Replace mnemonic with step-by-step

mnemonic) to teacl B A
task analysis for problem solving

problem solving process

Use explicit instruction + systematic

euristic and problem A A
P! instruction

solving process

- - Rules taught with hand motions,
self-monitoring checklist

2/23/17

. How to give math context

e Choose a theme for word problems that is high interest and relevant
— Scenarios student would encounter in future or current
environments
— Incorporate preferences
* Anchor the lesson for comprehension and engagement

— Pictures
— Videos
— Objects Don’ t lose
— Movement focus of

instruction!

Guidelines for Writing Word Problems:

Avoid reliance on key words

e |n SBI students learn to focus on underlying
schema relation or problem structure before
solving the problem

e Focus should be on teaching students to
differentiate between problem types

e Keywords can be a part of SBI but do not
always reflect problem types
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Guidelines for Writing Word Problems:
Avoid reliance on key words

Keywords can be a part of SBI but do not always
reflect problem types

John has 5 math work folders to do. He has 3 reading
work folders to do. How many more math folders than Compare
reading folders does he have to do?

John has 4 work folders. He has done 2 work folders. How change
many more work folders does he have to do?

John has 3 work folders. Mary has 1 more than John.
re
How many do they have altogether? Group

2/23/17

Guidelines for Writing Word Problems:
Word Choice

*Keep sentences the same length and use
words which are easy to decode
+Use a variety of nouns (“things”) which are
— Familiar
— Concrete
— Relate to the theme
— Make sense

Guidelines for Writing Word Problems:

Names

e Choose names that will increase engagement
— Students within classroom
— Familiar people (family, people around school)
— Reflection of interest (celebrities, athletes, etc.)
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Guidelines for Writing Word Problems:

Verbs

e Used verbs that clearly indicate action

make take away’ give
combine lose eat
put together/more pop share
pick break plant
find smash count
pick up spill grow
add crack

collect pay

2/23/17

Guidelines for Writing Word Problems:

Numbers

Intentionally choose numbers based on
student ability

— Easiest to represent as numerals

— Zero or “none” is a difficult concept

— Sums of less than 10 for making sets

— Consider calculator use for numbers >10

— Alternate between putting smaller or larger number
first in addition problems

Other considerations:

Order the information in the problem in the
order students will need to solve (a + b =¢)

When first teaching, target missing ending
solution only (a + b =c)

Rather than paragraph form, use separate
sentences

Avoid including extraneous numbers or
information
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How Problem Types Vary

Problem Solving Discrimination Training

| | l

o
E Group Change Compare
2 things . things
2 Amount AL, ATROT How many more/
s T Tnereasing (+)  Decreasing () fewer? ()

2/23/17

Guidelines for Writing Word Problems

3 Problem Types for Addition and Subtraction

— Group problems combine two distinct things
(parts) into one large group (whole)

— Change problems involve one thing which
either increases (change-add) or
decreases(change-subtract) in value

— Compare problems involve two
people/objects comparing amounts of one
thing or one person/object comparing
amounts of two things

Group Problem Examples
Theme: School Basketball Game

Aaron and Jose bought snacks at the There are cheerleaders at the
school basketball game. school basketball game.
Aaron bought 2 buckets of popcorn. There are 2 boys on the

cheerleading team.

Jose bought 1 hotdog. There are 4 girls on the
cheerleading team.

How many snacks did they buy in all? How many cheerleaders are on
the team?

Group problems have two different nouns with something in common.
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Beth went on a class trip to the zoo.

%nf‘
Beth saw 7 lions.

\ 1
Beth saw 2 polar bears.

2/23/17

How many animals Beth see altogether?

There are many types of birds at the beach.
-

,
Ava saw __ seagulls at the beach
L.

Avasaw __ pelicans af the beach.

How many birds did Ava see at the beach?

There is a team of cheerleaders at the school
basketball game.

There are 2 male cheerleaders on the team.
¢

X

There are 8 female cheerleaders on the team.

How many cheerleaders are on the team?

Aaron saved his money to go to the
school basketball game.

Aaron had $5 to spend at the
basketball game

Aaron’s mom gave him $3 more to
spend at the basketball game.

now?

How much money does Aaron have

Change Problem Examples Theme:
School Basketball Game
. ——

Jose likes to eat sour
straws at the basketball
game.

Jose had 8 sour straws.

Jose ate 3 sour straws.

How many sour straws
does Jose have left?

Change problems discuss one noun.

Abby bought lemonade at the school dance.

She bought ___ lemonades.

How many lemonades did Abby buy?

Then she bought ____ more lemonades for friends.

Jose bought sodas for friends at the basketball game.

]
Jose bought sodas.

Then he spilled____sodas.

How many sodas does Jose have now?

There were ___ sheep in the pen.

___ sheep got out of the pen.

How many sheep are left in the pen?

Sheep are supposed to stay in the pen at the farm.
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Emily brings customers drinks on a tray.
Emily had 5 drinks on her tray.

She spilled 2 drinks.

How many drinks are left on Emily's tray?

store.
(s ]

[ ]

Aiden took some dollars to buy snacks at the grocery

Aiden took $8 dollars to the grocery store.

Aiden paid $2 dollars for bag of chips.

How many dollars does Aiden have left?

2/23/17

games.

games.

:"“'"’““"ﬂz Jose has been to 2
games.

Question with
e How many more

to than Jose?

Compare Problem Examples Theme:
School Basketball Game

Formula Examples
‘Anchor
Aaron and Jose both  Jose sees many coaches at

like to go to basketball  the game.

PeSeRTHRG ! Aaron has beento 5 Jose sees 4 female coaches.

Jose sees 2 male coaches.

How many fewer coaches are

games has Aaron been male than female?

[Ben and Kim went Yo the book fair af school.

BN

Kim bought 6 books.

(81

Ben bought 4 books

[How many more books did Kim buy than Ben?

Caleb saw many different bears at the zoo.

Caleb saw brown bears.
iy
Caleb saw polar bears.

How many fewer polar bears than brown bears did he see?

ia compared rainy days in September and October.

September had 10 rainy days
i d
Dctober had 8 rainy days.

How many fewer rainy days did October have than

p
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Let’s Practice

p——
I H,mp“)}
Il
I
i
)

12

* Thinking of students in your classroom, write
1-2 group, change, and compare word
problems using the template.

Graphic Organizers
with Visual Supports

* Visually represent problem type
and relationship between quantities

* Purpose is to help students organize
information from the problem

* Need space to use manipulatives
(rather than writing in numbers)

* Color-coding and visual supports

o

Road the problem

Gircle the “what"
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@ Each group has s&dtms.

Each group has ___ adults
T T [Read the problem How many peaple ar in each group?
B B/ |cete te wharr

¥
5| | Howmany 2 [Find labelin
= |auestion
B X aiferent
22, GO fsume o
morolfower?
B
8 Use my rule
o] |0g® domm=
6" % == |chocse 00

D 3 Circle the numbers
P - Filin number

sontance

D or-

0] [ 0ge G m s [Make sots

. & Solve & write

answor
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The students walk around the museum in groups.

o

o

Circle the “what”

Find label in
.5 |question

“ s s [ —

moreffower?

2 8 Use my rule

[ s
3

Circle the numbers

p . Filt number
contance

01| 5G9 dom = Make Sets

1 Y Solve & writo

answor

L4

Rules for Each Problem Type

* 3 “Rules” with hand motions to
remember problem types
— Group: “small group, small group, BIG
group”
— Change: “one thing, same, add to it or
take away, change”

— Compare: “bigger number, smaller
number, difference between the two”

0 [}
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Combining Sets

e Combines multiple EN skills

e Can be embedded within problem
solving

¢ Taught using MLT and SLP

2/23/17

Teach Using Explicit Instruction
& Systematic Instruction

‘ 5. ‘ | ip“ |Use my rule
“usemyrleThsisavery
" Ngtoup, B toup. Mok mal

***Remember to always use
behavior specific praise™*

Teach Using Explicit Instruction
& Systematic Instruction

Jead, test

whats andthe label.
1 Jgain, “small " ol
popcor, [noun 2;hot dogl, label;snacks].”

2 “small " G hotdog,snades.”

3. Callon sach student andhave them practice. Your turn. Use therule.

@ for

hisher own.
@

motions, then point to twowhats andlabel.

Checkoff“use my rule”on the checkist. 5

***Remember to always use
behavior specific praise**

62



2/23/17

Teach Using Explicit Instruction
& Systematic Instruction

Step 5: Use my Rule

***Remember to always use
behavior specific praise**

Plan for Generalization

1. Technology (SMART Board and iPad)

2. Real-World Problems Presented in Video
Format

3. Across Standards

4. Across People & Settings (e.g., with peers
and/or in gen ed setting)

SMARTBoard

b o co

OO

place ragnic oranizer here

+ 1
.0'

12345678910
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Problem Solving- Technology
(SMARTBoard)

2/23/17

Problem Solving- Technology (iPad)

FEEEERERES

Practice Schema-Based
Math Problem Solving

* Review SBMBS handouts

* Practice teaching the task analysis to a partner
using one of the question you wrote
previously

* Remember, MLT with SBL
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